Abstract-Multinational firms with operations in high-tax countries can benefit the most from reallocating taxable income to tax havens, though this is sufficiently difficult and costly that only 20.4% of German multinational firms have any tax haven affiliates. Among German manufacturing firms, a 1 percentage point higher foreign tax rate is associated with a 2.3% greater likelihood of owning a tax haven affiliate. This is consistent with tax avoidance incentives and contrasts with earlier evidence for U.S. firms. The relationship is less strong for firms in service industries, possibly reflecting the difficulty of reallocating taxable service income.
enacted by national governments, which resulted in OECD recommendations to the G20 finance ministers in October 2015.
What drives the policy interest is the concern that tax havens are widely used to avoid tax obligations, particularly those due to high-tax countries. This concern is consistent with at least some of the evidence: the U.S. Congress Joint Committee on Taxation (2010) report identifies specific methods by which U.S. firms use transactions with tax haven affiliates to avoid tax obligations, and Desai, Foley, and Hines (2006) offer evidence that ownership of a regional tax haven affiliate is associated with reduced foreign tax payments. It is clear, however, that corporations cannot use tax haven operations to avoid all taxes easily and comprehensively, as reflected in persistent significant corporate tax collections by high-tax countries. Furthermore, Desai et al. (2006) offers evidence that in 1999, just 59% of U.S. multinationals with significant foreign operations had any tax haven affiliates. This suggests that substantial tax avoidance opportunities through the use of tax haven operations are selectively available only to certain firms, industries, or activities, though the available evidence describes only U.S. firms.
The purpose of this paper is to identify factors associated with demand by German multinational firms for tax haven operations. German firms are major foreign investors, so their use of tax havens to avoid taxes is potentially quite important; furthermore, evidence of their tax haven use is a valuable complement to existing studies of the behavior of U.S. firms. The data indicate that among manufacturing firms, those that are larger and more productive are the most likely to have tax haven affiliates. Notably, manufacturing firms whose nonhaven foreign operations are located in hightax countries are more likely than others to have tax haven affiliates. These patterns are consistent with a simple model of profit reallocation, in which some firms find that the benefits of being able to reallocate taxable income from high-tax jurisdictions exceeds the cost of establishing tax haven affiliates, whereas other multinational firms, with fewer profits to reallocate or fewer taxes to save, do not. Among firms in service industries, tax haven use is less closely associated with high foreign tax rates, quite possibly reflecting the more limited scope for taxable income reallocation among firms in service industries.
It is noteworthy that relatively few German firms use tax havens. In the sample of all German multinational firms from 2002 to 2008, only 20.4% have tax haven affiliates. This is considerably smaller than the fraction of U.S. firms using tax havens and is smaller still when the sample is limited to German manufacturing firms. This pattern implies that cost-effective tax avoidance opportunities through the use of tax havens may be quite limited for German firms and that the U.S. evidence of more widespread, though nonetheless still limited, tax haven use may be atypical on the high side. It is particularly striking that German firms would be less likely to use tax havens than are U.S. firms, given that the U.S. worldwide tax system does more than does the German territorial tax system to limit the benefits of reallocating taxable income from high-tax countries to low-tax countries. Many firms could benefit from reallocating taxable income to affiliates located in nonhaven countries that have moderately low tax rates, though the most aggressive and successful tax avoidance is commonly thought to involve tax havens. As a result, this study focuses on tax haven operations.
Much of the available evidence on the determinants of tax haven use by multinational firms comes from studies of U.S. firms, whose tax treatment differs from those of firms based in almost any other major capital-exporting country. Income earned by foreign subsidiaries of U.S. firms is subject to U.S. taxation when repatriated, at which time U.S. taxpayers can claim credits for income taxes paid to foreign governments. This system reduces the incentive to use tax haven operations to avoid foreign taxes, since foreign tax reductions entail fewer foreign tax credits, and therefore greater U.S. tax liability, when income is ultimately repatriated. The system does, however, encourage the use of tax havens to the extent that they facilitate deferral of home country taxes, such as by serving as coordination centers to direct foreign profits to new foreign investments.
Germany taxes only 5% of the active foreign business profits of its resident corporations. In this respect, the German tax system is similar to those in the United Kingdom, Japan, France, Canada, Italy, and most OECD countries, particularly the major capital exporters. German firms consequently have strong incentives to avoid foreign taxes, since foreign tax savings do not entail greater home country taxes when income is repatriated. Furthermore, German firms do not have incentives to structure their foreign operations in ways that avoid repatriating income. Therefore, the tax incentives for German firms to establish tax haven affiliates are likely to differ from those of U.S. firms and bear strong similarities to those of other G-7 and OECD firms. To gauge the impact of foreign taxation on tax haven investment by German firms, the paper estimates a linear probability model of tax haven investment using the sizes of a firm's foreign and domestic activities, and the firm's R&D intensity, as additional control variables. The empirical strategy uses the panel nature of the data to account for the fact that the tax rates a firm faces at its foreign locations may be endogenous to its decision to invest in a tax haven: specifically, the estimation relies on statutory foreign tax changes subsequent to a base year. The estimates indicate that a 1 percentage point higher foreign tax rate is associated with a 2.3% greater likelihood of having a tax haven affiliate, presumably reflecting the greater benefit of reallocating taxable income from high-tax countries. This paper is related to two strands of the literature: one on the use of tax havens by multinational firms and the other on profit reallocation. Harris et al. (1993) analyze a fiveyear panel of 200 large U.S. manufacturing firms and find that U.S. tax liabilities of U.S. firms holding affiliates in Ireland or one of the four low-tax "dragon" Asian countries are systematically lower than those of U.S. firms without such activities. Hines and Rice (1994) analyze a cross-section of country-level data on the activities of U.S. multinational firms, finding that U.S. multinationals report disproportionate shares of profits in tax havens, which suggests that income may be reallocated for tax purposes. Grubert and Slemrod (1998) use a cross-section of data and estimate a joint model of the investment and profit-shifting decision of U.S. multinationals in Puerto Rico, which, due to its special status, can serve as a tax haven for U.S. firms. They find that firms with intangible assets are more likely than others to invest in Puerto Rico. Desai et al. (2006) , who are closest to our analysis, use an affiliate-level data set on U.S. multinationals' foreign activities in four years between 1982 and 1999. They estimate a logit model of tax haven investment given parent characteristics and take into account the endogeneity of the foreign nonhaven tax rate due to simultaneity of a parent's location decisions. They find a negative effect of the average foreign nonhaven tax rate on the probability of investing in a tax haven, interpreting their finding as evidence of the impact of incentives induced by the ability to defer home country taxation of unrepatriated foreign profits. Thus, it is particularly interesting to compare the U.S. evidence with the tax haven investment behavior of firms that are subject to a tax exemption regime, as German firms are, which have clear incentives to use tax haven operations to reallocate taxable income.
There is a vast literature on international profit shifting, so for brevity, it is helpful to review just recent examples of different strands of the literature. That taxes influence reported profits has been documented by Huizinga and Laeven (2008) , among others. They use a cross-section of European multinational enterprises (MNEs) and find evidence for substantial profit shifting between different countries in Europe, which fits international profit-shifting incentives that arise from tax differences between the parent and host country and among different affiliate locations. Weichenrieder (2009) analyzes a panel data set of German inbound and outbound FDI and identifies empirical patterns that are consistent with profit shifting in both cases.
With respect to different profit-shifting strategies, Clausing (2001 Clausing ( , 2003 Clausing ( , 2006 provides empirical evidence that taxes exert a substantial impact on transfer prices and intrafirm trade flows of U.S. firms, while Vicard (2014) provides complementary evidence for French firms. Dischinger and Riedel (2011) offer evidence from a panel data set of European firms that MNEs prefer locating intangible assets in low-tax locations, arguably doing so because they are able to choose favorable transfer prices for intangible assets. Karkinsky and Riedel (2012) report similar findings with respect to patent location within MNEs. Egger et al. (2010) compare the debt-to-asset ratios of domestically and foreign-owned European firms and identify a gap in the ratios systematically related to corporate tax rates. Buettner et al. (2009) provide further evidence on tax-motivated choice of capital structure using a panel data set of German MNEs. Using the same data, Buettner and Wamser (2013) analyze the use of intrafirm loans for profit shifting, but find that they have rather small tax revenue effects. Weichenrieder and Mintz (2010) , as well as Wamser (2011) , show, using data on German MNEs, that firms tactically locate their direct and indirect affiliates and strategically use ownership chains in a way that facilitates tax avoidance. Many of these studies, as well as others (e.g., Desai et al., 2009) analyzing the behavior of multinational firms, confine their analysis to manufacturing firms. This is done both due to the importance of manufacturing and in an effort to control for firm heterogeneity. As a result, differences in profit-shifting opportunities between firms in different industries have been much less extensively studied.
II. Incentives to Establish Tax Haven Operations
In this section we lay out a stylized theoretical framework to describe the incentives of a multinational firm to invest in a tax haven and derive the main empirical prediction we test.
Consider a multinational firm that can invest in a range of countries i = 0, . . . , n, including a tax haven, which is denoted as country 0. Starting a foreign affiliate involves fixed setup cost c i . Let ρ i denote before-tax profits earned in country i by the affiliate once it is installed. Reported profits are taxed at rate τ i in country i. Without loss of generality, we assume that τ 0 = 0; that is, there is no taxation in the tax haven.
Firms can reallocate an amount ψ i of their actual profits in country i to a country that taxes reported profits at a lower tax rate, most notably to the tax haven country-for example, by adjusting their transfer prices. This is possible only at some cost. Firms may need to set up additional facilities to make transfer prices seem plausible, inefficient relocation of production and intrafirm trade may be needed to arrange income reallocation, and transaction costs, like legal expenses, are incurred. We assume that income reallocation gets increasingly expensive as the amount reallocated increases relative to income earned in country i. Following Hines and Rice (1994) , these income reallocation costs are assumed to be (a/2)(ψ i 2 /ρ i ). 1 Parameter a captures how much the cost of income reallocation increases with the amount reallocated. Note that a is a firm-specific parameter because income reallocation costs may vary with firm-specific characteristics such as ownership of intangible assets. In the following, we assume that the income reallocation cost are incurred in the country from which income is shifted, though the model's implications are quite similar if these costs are incurred in the country to which the income is transferred. 2 The reported profit in country i, π i , after fixed cost c i is sunk, is thus
Consider now the option of setting up an affiliate in a tax haven at cost c 0 . To save on notation, we set ρ 0 = 0 and let c 0 capture the net cost of investing in a tax haven, after deducting any profits that arise genuinely in this country. Note that due to antideferral regulations, firms may have to incur considerable fixed costs to set up a tax haven affiliate that may be used for profit reallocation purposes. 3 For c 0 < 0, the multinational has an interest in investing in a tax haven country and does so, independent of investments in other countries. This interest could arise from plans to reallocate income from the home country. However, since our data set contains information on parent firms from only one home country, it is not possible to gauge the impact of this tax incentive empirically. Thus, we focus on multinationals that invest in nonhaven countries as well.
To evaluate the incentive to invest in a tax haven, consider first the situation of a multinational with a tax haven affiliate. The firm chooses in which other countries to locate affiliates and how much of their profits to reallocate to the tax haven. Thus, the investor's maximization problem, given that it has a tax haven affiliate, is
with d i ∈ {0, 1}, s.t.
The following lemma describes the solution to this maximization problem. For ease of presentation, we restrict consideration to parameter cases such that an interior solution is obtained. 4
Lemma 1. Suppose the investor has a tax haven affiliate. Then the optimal amount of profit shifting is 
Proof. See the online supplementary material.
Consider now the multinational's situation if it has no tax haven affiliate. In this case, profit shifting has to be directed to the country charging the lowest tax rate among those in which the multinational holds an affiliate. 5 Let τ denote the minimum of all tax rates charged in countries in which the multinational invests. In the supplementary material, we derive the optimal amount of profit shifting ψ * nth i and describe the optimal number of countriesn in which to set up a foreign affiliate. It is straightforward to show that n ≥n, since the profits realized from each country are potentially larger if it is possible to reduce taxes by reallocating income to a tax haven.
To determine the incentive to set up a tax haven investment, let
denote the maximal after-tax profit generated in nonhaven country i when the company invests in a tax haven, and similarly, let
denote the maximal after-tax profit generated in a nonhaven country i when the company does not invest in a tax haven but can shift income to a nonhaven country with tax rate τ. Let Inc th denote the net benefit ("Incentive") from investing in a tax haven at a setup cost of c 0 . Then investing in a tax haven is optimal if and only if
The main focus of our paper is to determine the impact of tax rates on the incentive to set up a tax haven. Proposition 1 describes how a change in tax rates in countries in 5 We assume for simplicity that the multinational shifts profits to one country only. Giving up this assumption would yield computation far more complicated but would not affect our results qualitatively. which the multinational is active independent of a tax haven investment, that is, i = 1, . . . ,n, affects the incentive to set up a tax haven. 
Intuitively, when a company has a tax haven affiliate, it avoids profits in nonhaven countries more than when it does not. Thus, the larger are the tax rates in the nonhaven countries, the larger is the multinational's incentive to avoid taxes. This is the main prediction of the model tested in section VI.
For the interpretation of our empirical results, it is instructive to evaluate also the effect of tax changes in countries in which the multinational is active only in case of a tax haven investment (see the supplementary material for a derivation):
This result has the notable implication that a multinational may in fact be tempted to invest in a tax haven following a tax reduction in a country in which it has not been present so far. This prima facie counterintuitive situation can arise if this tax reduction makes an investment in this country attractive and hence adds to the potential base for profit shifting. It remains the case that, conditional on foreign pretax income, higher foreign tax rates increase a firm's demand for tax haven operations, but foreign tax changes influence the production of pretax income in a way that can produce an unconditional association of higher foreign tax rates with reduced tax haven demand.
III. Taking Theory to the Data
In this section we discuss some conceptual issues to be considered in order to test the prediction laid out in proposition 1 and interpret the empirical results in sections VI and VII. First, the multinational can be engaged in several countries, and hence the tax rates of all these countries matter, but potentially to a different extent. Thus, individual tax rates have to be weighted. Second, we are not able to observe actual profits, only reported after-tax profits. Third, the foreign tax rates observed are potentially affected by tax haven investments, so the endogeneity needs to be addressed. Fourth, firms may exhibit heterogeneous costs of profit shifting and hence may differ in their sensitivity to tax rate changes.
A. Weighting Individual Tax Rate Changes
When attempting to identify the effect of foreign tax rates on the tax haven decision, we need to take into account that the multinational is potentially engaged in several countries and therefore the tax rates of all these countries matter. As equation (11) shows, they do so to a different extent, however, depending on the profitability of the individual affiliates (see the supplementary material):
that is, higher profits increase the effect of the foreign tax rate. We capture this by investigating the impact of the average nonhaven tax rate, where all the foreign tax rates are weighted by the profitability of the individual affiliate. If the multinational has not invested in a tax haven, this average foreign tax rate is determined by the tax rates in countries i = 1, . . . ,n and is given by
B. Unobservability of Actual Profits
In our empirical analysis, we encounter the difficulty that we are not able to observe the actual profits ρ i in country i, only reported after-tax profits (1 − τ i )π i . These reported profits are distorted due to taxation and income reallocation. In case of a tax haven investment, they are given by
Inspection shows that this distortion rises with the country's tax rate τ i . Thus, we require appropriate proxies to capture the effect of an affiliate's profitability on the decision to invest in a tax haven. We will proxy the affiliate's profitability by the number of employees, as discussed in more detail below.
C. Endogeneity of Observed Tax Rates to Tax Haven Investments
Furthermore, we need to account for the fact that the average foreign tax rate we observe is potentially affected by the very fact of whether the multinational holds a tax haven affiliate. The tax haven investment may make it profitable to invest in foreign countries i =n + 1, . . . ,ñ, that would not have been attractive destinations for investments without the income reallocation opportunities created by the tax haven investment. Consider a change in tax rates Δ i ≥ 0 in countries i = 1, . . . ,ñ such that the investor chooses to invest in a tax haven after this change in tax rates but would not do so before. According to equations (9) and (10), both an increase in the tax rates at locations i = 1, . . . ,n, where the multinational already holds an affiliate, and a decrease in the tax rates at locations i =n + 1, . . . ,ñ, which become attractive only after tax haven investment, could render tax haven investment optimal. The average nonhaven tax rate for the investor changes from the status quo described in equation (12) to the new average nonhaven tax rate:
Taking the difference between equations (14) and (12) yields the observed change in the nonhaven average tax rate, which can be rewritten as
In our empirical analysis, we are interested in identifying the effect of exogenous changes in tax rates in countries i = 1, . . . ,n, that is, countries in which the multinational would invest even without a tax haven affiliate. This exogenous change in tax rates is captured by the first term. As shown in equation (9), investing in a tax haven is positively influenced by an increase in the tax rates of the countries in which the multinational already holds affiliates. Thus, when estimating the impact of foreign tax rates, higher tax rates in countries in which a multinational firm would invest under any circumstances should stimulate greater demand for tax haven affiliates.
The second term captures the change in the observed nonhaven tax rate that is due to the endogeneity of the multinational's investment decision. Evaluating the numerator of the second term, we find that the observed change in the average nonhaven tax rate exceeds the change of interest if the new affiliates the multinational opens due to the tax haven investment are located in countries that exhibit on average higher tax rates than the previous average tax rate, and the converse.
This has important implications for the interpretation of the causal effects of tax changes. In particular, OLS results overestimate the true effects, as captured by the IV estimates, if the tax rates at the firm's new locations increase the firm's average foreign nonhaven tax rate, and underestimate the true effects if the tax rates faced at the new locations are lower than the previous average foreign nonhaven tax rate.
Consequently, there are several reasons that simple correlations of foreign nonhaven tax rates with tax haven affiliate ownership might not reflect the direct effect of higher foreign tax rates on tax haven demand. The first, as noted in equation (10), is that lower foreign tax rates may encourage firms to earn greater taxable foreign income, which directly increases their demand for tax haven operations. The second, as reflected in the second term of equation (15), is that ownership of a tax haven affiliate changes the pattern of nonhaven foreign investment, resulting in higher or lower measured average foreign nonhaven tax rates. A third reason, not captured by this model, is that firms with investments in tax havens may generally invest in other low-tax countries in order to reallocate some of their income to countries with tax rates not quite as low as those offered by tax havens. These considerations suggest that OLS estimates of the effect of nonhaven foreign tax rates on demand for tax haven affiliates may understate the true effect. The empirical work presented in section VI accounts for the potential endogeneity of the observed tax rate using an instrumentation strategy based on the locations of foreign nonhaven affiliates at the start of the sample period and restricts attention to changes in observed tax rates for these locations only.
D. Heterogeneous Cost of Profit Shifting
Our empirical strategy also needs to take into account that firms may differ with respect to their cost of reallocating profits between countries. As equation (16) shows, the more difficult profit shifting is for the multinational, the less sensitive will be its reaction to foreign tax rate changes (see the supplementary material):
Average foreign tax rates and values of the shifting cost parameter are likely to differ among firms and may vary systematically among industries. Industries may differ in average values of the shifting cost parameter a, reflecting differences in the importance of intangible assets and other business features that facilitate profit reallocation; industries may also differ in the extent to which a varies among firms in the industry. Differentiating equation (16) with respect to a indicates that
Since the expression in equation (17) is positive, it follows that the effect of a on dInc dτ i is nonlinear and, more specifically, that a mean-preserving spread in the distribution of a produces a greater average value of dInc dτ i . Consequently, industries in which firms have very different costs of profit reallocation should be expected to display greater average sensitivity of tax haven demand to nonhaven tax rates than do other industries, although average costs of profit reallocation do not differ. We use firm-fixed effects in the baseline econometric analysis to control for differences in marginal costs of income reallocation and distinguish firms by industrial sectors to proxy for cost differences that vary with industry.
IV. Data and Descriptive Statistics
Our analysis is based on the Microdatabase Direct investment (MiDi) provided by the Bundesbank, the German central bank. We use the information on outward foreign direct investment by German companies. The database consists of a panel of yearly information on the foreign affiliates of German firms for the period from 1996 until 2008. By the German Foreign Trade and Payment Regulation (Aussenwirtschaftsverordnung), any resident who holds shares or voting rights of at least 10% in a company with a balance sheet total of more than 3 million euros is obliged to report information on the financial characteristics of these affiliates to the Bundesbank (Lipponer, 2009) . 6 The same information has to be provided on branches or permanent establishments abroad if their operating assets exceed 3 million euro. The comprehensiveness of these data suggests that they can be used to draw a very reliable picture of the foreign investment of German companies.
The MiDi information on parent companies starts in 2002, so the analysis is restricted to 2002 to 2008 in order to avoid the effects of the crash of 2008 and its aftermath. 7 During the 2002-2008 period, the MiDi contains 173,312 affiliateyear observations. Some affiliates are reported several times, because multiple investors hold participating interests in them. We focus our analysis on directly held foreign affiliates and thus abstract from more complex incentive structures that may exist in multilevel holding chains. 8 This limits the analysis to 117,585 affiliate-year observations.
For consistency across parents, we delete 218 observations for which the degree of participation of the parent is smaller than the reporting requirement of 10%. In addition, we drop observations on parents in a number of sectors, including government institutions and private households. We drop observations on parents in the financial sector, because they are subject to special balancing requirements. We delete the sectors housing enterprises and other real estate activities, as they report neither sales nor employees, which we will use as the size measure in our analysis. Similarly, we drop the sector holding companies as reported sales and employees are very often zero, even though these companies are 6 The reporting thresholds have changed several times in the past. We refer only to the reporting threshold as of 2002 that is relevant to us.
7 Prior to 2002 Germany taxed corporations using a split-rate system that imposed a lower rate of tax on profits distributed to shareholders as dividends and taxed dividends using an imputation system that granted credits to shareholders for taxes paid by corporations on their domestic (but not foreign) profits. This dividend imputation system may have reduced incentives to reallocate taxable income from Germany to foreign tax havens but was abolished in 2001. 8 For an in-depth discussion of the complex determinants of ownership chains, see Weichenrieder and Mintz (2010) . Empty cells denote tax havens where fewer than three affiliate-years or parent-years are observed, so the exact number of investments must not be reported for confidentiality reasons. Manufacturing firms: firms classified NACE 1500-3700; service firms: firms classified NACE 5000-9300, with the sample restrictions already noted; financial firms: firms classified NACE 6500-7000. If a parent invests in several tax havens, it is counted multiple times (once per tax haven). not small. 9 We later remove this restriction as a robustness check and find that our results are unaffected.
We finally obtain a sample of 54,367 affiliate-year observations that correspond to 19,165 parent-year observations. The observations are distributed evenly across years, with a minimum of 2,639 observations and a maximum of 2,875 observations.
We augment the MiDi with information on statutory tax rates mainly from the International Bureau of Fiscal Documentation (2002 Documentation ( -2006 Documentation ( , 2007 Documentation ( -2009 ) and information on GDP from the International Monetary Fund (IMF). We use the definition of tax havens derived by Hines and Rice (1994) , which is widely accepted in the literature and was only recently used by Dharmapala and Hines (2009) . 10 Alternatively, we could have used the definition propagated by 9 We also delete 331 affiliate-year observations for parents that are not classified holdings, but are de facto holdings after consultations with the staff of the Bundesbank.
10 Switzerland is included among the tax havens on this list and is commonly considered one of the world's most important tax havens from the standpoint of corporate tax planning. Of the six examples of sophisticated international tax avoidance by U.S. firms analyzed in detail by the Joint Committee on Taxation (2010), three rely on the use of Swiss affiliates. the OECD (2000). We chose Hines and Rice's (1994) tax haven definition to derive results that are comparable to the literature, in particular the study by Desai, Foley, and Hines (2006) . Further, no OECD member countries appear on the OECD's tax haven list, which thereby omits a number of tax havens popular with German firms, such as Switzerland. Table 1 presents descriptive evidence on the use of tax havens by sectoral group. For comparative purposes, information on financial firms is provided in addition to information on firms in the manufacturing and service sector, which we analyze in later sections.
On average, a tax haven affiliate is held in 20.4% of parentyears (17.9% excluding financial companies). This figure seems low by international standards: Desai et al. (2006) report that tax haven investment is observed for 59% of U.S. multinational parent companies in 1999. 11 This difference
We are unable to distinguish investment in Monaco and Saint Martin from investment in France, so these tax havens are neglected in our analysis.
11 Desai, Foley, and Hines (2004) use the same data as Desai et al. (2006) and report that U.S. parents own between 7.5 and 7.8 affiliates on average in the years 1982, 1989, and 1994 . Parents in our sample average only 2.8 foreign affiliates (4.0 if indirectly held affiliates are included).
reflects, in part, the inclusiveness of the MiDi data, in that the size thresholds for reporting are much lower than in the U.S. data analyzed by Desai et al. (2006) , resulting in a higher proportion of small firms and those with relatively small foreign operations.
The proportion of firms owning tax haven affiliates is higher for service firms (19.9%) than for manufacturing firms (17.0%), and a larger proportion of service firms own a tax haven affiliate but are not internationally active in nonhaven countries. About a fifth of both manufacturing and service firms that are present in tax havens own more than one tax haven affiliate, and the mean number of tax haven affiliates is also approximately equal. In contrast, 37.2% of financial firms hold affiliates in tax havens, and they own on average twice as many tax haven affiliates as do manufacturing and service firms.
The share of affiliates in tax havens that are in the service sector is disproportionately high. For manufacturing firms, the share of service affiliates in tax havens is about 17 percentage points higher than their overall share of affiliates in the service sector, and for service firms, it is 8 percentage points higher. Also for financial companies, investment in service affiliates is more common in tax havens than in nonhaven countries.
The lower panel of table 1 reports the number of affiliateyear and parent-year observations by tax haven and sectoral group of the parent firm. It shows that the preferred tax haven destination varies by sectoral group. Manufacturing firms clearly prefer the big tax havens. More than 90% of observations are accumulated there-about 48% in Switzerland alone. The island tax havens, in particular Bermuda, the Cayman Islands, and the Channel Islands, are very rare investment destinations. Switzerland is similarly popular among service firms; about half of their tax haven affiliates are located there. Service firms more extensively use the small havens, where almost a fifth of tax haven affiliates are located, most prominently 9% in Luxembourg. For financial companies, Luxembourg is distinctly the most popular destination, with 38% of affiliate-year observations in tax havens. The Cayman Islands are their fourth most important tax haven destination: 10% of affiliate-year observations in tax havens are located there. Evidently the attractiveness of tax havens strongly depends on sector characteristics.
Figures 1 and 2 provide local polynomial plots of the relationship of tax haven investment and foreign nonhaven taxation for manufacturing and service firms with at least two foreign affiliates in the pooled sample. The x-axis shows the average of the statutory tax rates faced by a parent firm's foreign affiliates in nonhaven countries weighted by number of employees, which is the measure of foreign nonhaven taxation used in the empirical analysis. 12 Foreign tax rates are weighted by number of employees to reflect sizes of foreign operations, and therefore potential production of taxable 12 The number of employees is adjusted by the participation of the parent in the affiliate. Average foreign non-haven tax rate
This figure displays the graph resulting from a kernel-weighted local polynomial regression of the relationship of tax haven use and the average foreign nonhaven tax rate by firms with at least two foreign affiliates for manufacturing firms. The average foreign nonhaven tax rate is measured in percent, and tax haven use is displayed as a fraction of firms; the shaded region is the 95% confidence interval. Observations in the lowest and highest percentile of the average foreign nonhaven tax rate are excluded. This figure displays the graph resulting from a kernel-weighted local polynomial regression of the relationship of tax haven use and the average foreign nonhaven tax rate by firms with at least two foreign affiliates for service firms. The average foreign nonhaven tax rate is measured in percent; tax haven use is displayed as fraction of firms; the shaded region is the 95% confidence interval. Observations in the lowest and highest percentile of the average foreign nonhaven tax rate are excluded. income subject to different tax rates; weighting foreign tax rates by assets or sales produces similar results, though with smaller samples due to data limitations. The variable on the y-axis is tax haven use, a binary variable that is equal to 1 whenever a parent invested in at least one tax haven in a given year. For both service firms and manufacturing firms, the cross-sectional relationship of taxation and tax haven use increases over a wide range of tax rates. The increase for manufacturing firms is steeper than for service firms, though both largely level off at average foreign tax rates above 25% to 28%. 13 Full sample includes parent firms in the sectors agriculture, mining, electricity and water supply, and construction, in addition to manufacturing and service firms. Mean difference by haven status; base category: does not hold an affiliate in tax haven. *p < 0.10, **p < 0.05, ***p < 0.01.
Manufacturing firms: firms classified NACE 1500-3700; service firms: firms classified NACE 5000-9300, with the already noted sample restrictions. The top part of table 2 provides an overview of the main variables used in our regression analysis for the full sample and the two subgroups we consider. We explain the variables in detail in the next section. The proportion of firms investing in a tax haven is lower (around 15%) than for the full data and equal across sectoral groups, because firms investing only in a tax haven drop from the regression sample. As firms with 0 sales or employees drop, the average size of the firms used in our regressions is slightly higher than the average size of all firms in the sample. The statistics of the average foreign nonhaven tax rate and the instruments for the regression sample are similar. 14 The third columns for every group report mean difference tests of the main regressors by the dependent variable. Firms that invest in a tax haven are on average significantly larger, both domestically and internationally. In addition, they face significantly higher average foreign tax rates, which is consistent with the incentives discussed earlier.
The bottom part of table 2 compares the characteristics of foreign nonhaven investment destinations of firms with and without tax haven affiliates. Firms with tax haven affiliates appear to invest in countries that are smaller on average, though there is no significant difference in market size for service firms. They invest in countries that are more distant from Germany. Concerning the institutional quality as measured by the World Governance Indicators (WGI), their investment destinations exhibit a significantly lower regulatory quality and, for service firms, a significantly lower perception of the rule of law. The control of corruption seems to be slightly better in destination countries of firms that invest in tax havens, at least for the full sample and manufacturing firms.
V. Empirical Approach
As outlined in section II, a multinational firm's decision to invest in a tax haven depends on the taxation it faces at its foreign nonhaven locations, its marginal cost of reallocating taxable income, and the fixed cost of tax haven investment. Conditional on pretax foreign income, the probability of tax haven investment should increase as foreign nonhaven tax rates rise, with this effect being strongest for firms with low costs of reallocating profits.
We specify the following linear probability model:
The dependent variable y jt is a dummy that is equal to 1 if a firm j holds at least one affiliate in at least one tax haven in a year t. Our independent variables are τ jt , the average of the statutory tax rates faced by j's nonhaven affiliates in t weighted by the number of affiliate employees; p jt , the natural log of the size of company j in period t and its square, p 2 jt ; nh jt , the natural log of the size of j's foreign nonhaven activities in t and its square, nh 2 jt ; α i , the firm-specific costs of reallocating profits across countries; and γ t , a year fixed effect.
The coefficient of main interest is β 1 . As indicated above, we expect β 1 > 0. It captures the effect of the taxes levied on the profits of a multinational's foreign nonhaven affiliates on the probability that it invests in a tax haven. Equation (11) implies that greater firm profitability increases the impact of nonhaven tax rates on the likelihood of investing in a tax haven affiliate. Thus, we use a weighted, not a simple, average of the foreign nonhaven tax rates. For this purpose, we use the number of employees of the affiliate, adjusted by the degree of participation of the parent, to approximate the relative importance of an affiliate for a multinational group. We also explore alternative weights and find that our results are largely unaffected (see supplementary table C.5).
There are two potentially important challenges in estimating equation (18): the endogeneity of the observed foreign nonhaven tax rates and unobserved firm heterogeneity in the cost of investing in a tax haven. The variable cost of advantageously using a tax haven affiliate should vary with firm-specific characteristics such as the extent to which a firm holds and uses intangible assets such as intellectual property. The location of intangible assets, license arrangements, and royalty payments have been shown to be used as income reallocation tools (e.g., Dischinger & Riedel, 2011; Karkinsky & Riedel, 2012) . 15 A firm with larger intangible assets should have greater discretion in choosing transfer prices due to the lack of comparable market transactions. Thus, and as suggested by equation (16), the response to changes in foreign taxation should vary across firms depending on their marginal cost of income reallocation. These firm-specific characteristics are, however, unobservable.
We take two measures to address this issue. First, we conduct our analysis separately for the group of manufacturing firms (NACE 1500-3700) and for the group of service firms (NACE 5000-9300, with the already noted restrictions), 16 out of concern that manufacturing firms may rely to a significantly greater degree on intangible property. Furthermore, manufacturing and service firms may have differing tax and nontax determinants of foreign location and may differ in the extent to which foreign locations can substitute for each other. One observable indicator of differences between manufacturing and service firms is that manufacturing firms are more R&D intensive. Using sector-level data from the Innovation Survey of the Center for European Economic Research (Zentrum für Europäische Wirtschaftsforschung, ZEW) for the years 1996 to 2008, we find that the average R&D intensity for the manufacturing sector is twice as high as the R&D intensity for service sectors. At the same time, the descriptive evidence provided in section IV shows that the proportion of service firms owning tax haven affiliates and the share of service firms' affiliate years observed in tax havens are higher than the corresponding statistics for manufacturing firms. Firms in service industries have operations in tax havens in part to provide business services to other firms located there; consequently, some of the attraction may stem not from their own tax avoidance but from that of others. Furthermore, there may be lower fixed costs of tax haven investment for service firms, so not only taxation but also parent size could have a differential impact on tax haven investment by manufacturing and service firms. In addition, the share of service affiliates of manufacturing parents located in tax havens is disproportionately higher than the share located in nonhaven countries. Overall, there is thus reason to believe that the processes governing tax haven investment by service firms and by manufacturing firms may differ significantly, which suggests that they should be analyzed separately. We report the results of a full-sample analysis in the supplementary material in table C.2.
The second way in which the analysis addresses unobserved firm heterogeneity is through the use of firm fixed effects to capture the influence of firm-specific differences in the marginal cost of income reallocation, at least to the extent that they are approximately constant over the sample period. Fixed effects also account for unobserved firm-specific characteristics such as the degree of tax sensitivity, that is, the importance that a firm assigns to the amount of its tax payments, which may render firms ex ante more or less likely to invest in tax havens. 17 Likewise, the data provide information on the sector of the affiliates mostly at the two-digit NACE Rev. 1 level, so particular incentive schemes for firms in subsectors cannot be taken into account, and we do not have information on the subnational location of firms, so we cannot account for local taxation. The use of firm-fixed effects controls for time-invariant aspects of these firm attributes.
In estimating equation (18), it is necessary to take into account that the average foreign nonhaven tax rate is endogenous because entry in a tax haven may have a feedback effect on the optimal location decisions of a firm, as discussed in section III. To address this issue, we use an instrumentation strategy based on the initial location decisions of the firm. We fix the location decisions of the firm in the year 2001, the year prior to our analysis period, and instrument the observed average foreign nonhaven tax rate with a hypothetical average foreign nonhaven tax rate had the firm not changed the locations of its foreign affiliates. The instrument thus captures only changes in firms' foreign nonhaven taxation that result from changes in tax rates, not from changes in location decisions. 18 To counter any endogeneity that may be left on the intensive margin, we use GDP instead of the number of employees as weights when calculating our instrument. 19 Our instrumentation strategy thus eliminates the endogeneity in the observed average foreign nonhaven tax rate by leveraging the insights drawn from our theoretical analysis: with the endogeneity stemming from firms adjusting their nonhaven investment due to tax haven investment, our instrument abstracts from any changes in the average foreign nonhaven tax rate that may be induced due to firms investing or ceasing to invest in a tax haven after 2001. This instrumenting strategy requires that the distribution of foreign investment in 2001 be unrelated to subsequent changes in demand for tax haven affiliates except through the effect of changing statutory tax rates, which is entirely plausible given the unpredictability of tax changes. Tax rates generally declined over this period, though there was significant variation among countries. In an earlier version of this paper, results using an instrumentation strategy similar to Desai et al. (2006) are derived (Gumpert, Hines, & Schnitzer, 2011) .
Other considerations in estimating equation (18) include that, in principle, the probability of tax haven investment is also influenced by taxation in the multinational's home country. As we use a panel data set of German multinational firms, this effect cannot be gauged explicitly due to lack of sufficient variation. Still, changes in home country taxation are indirectly taken into account through the year fixed effect.
Other independent variables include parent size and the size of the parent's nonhaven activities, capturing the impact of size on profitability. Recent literature on foreign direct investment suggests that larger firms with bigger international activities can be expected to be more productive than their smaller competitors (Helpman, Melitz, & Yeaple, 2004; Tomiura, 2007; Yeaple, 2009; Chen & Moore, 2010) . Consequently, these firms are better able to overcome the fixed and variable costs associated with setting up an affiliate in a tax haven and its subsequent use for income reallocation.
We use numbers of employees to measure parent size and the size of the company's foreign nonhaven activities, reduced according to the share of participation interests where applicable. Because the distribution of the size variables is strongly skewed to the right, the regressions use the natural log of employees as a size measure. Thus, observations for which the size variables are 0 drop from our regression sample. Following Desai et al. (2006) , regressions include the size measures both linearly and squared.
In sum, we estimate our regression equation in four ways:
• Pooled linear probability model • pooled linear instrumental variables model • Linear fixed-effects model • Linear fixed-effects model with instrumental variables
The linear fixed-effects model with instrumental variables is our preferred specification because it takes all sources of endogeneity into account, though when using it, the tax coefficients are identified only by firms that change their ownership of tax havens, which only 6.92% of the sample does. It is therefore valuable to consider the results of all four specifications, because they offer evidence of the factors that drive a firm's decision to invest in a tax haven beyond that available from only the fixed-effects IV regression. By comparing estimates of pooled and instrumental variables, it is possible to assess the bias due to endogeneity of the foreign location decisions. Juxtaposing the results of pooled and fixed-effects specifications facilitates a balanced assessment of the influence of taxation, abstracting from unobservable differences in costs of using tax haven operations.
We use a linear probability model because otherwise it would be difficult to address the endogeneity issues satisfactorily in a limited dependent-variables framework. 20 Using logit or probit would yield more accurate marginal effects at different points of the distribution of the covariates, though it is reassuring that at most 7% of the predicted first-stage probabilities of investing in tax havens in the regressions reported in table 3 lie outside the [0,1] interval. In the logit framework, using firm fixed-effects would be possible, but it is more problematic to use instruments. 21 In the probit framework, we could conduct an instrumental variables analysis (though under very strong distributional assumptions) but would not be able to use firm fixed effects.
We generally use standard errors clustered at the level of the parent. For the fixed-effects instrumental variables regression, we use bootstrapped standard errors, as clustered standard errors cannot be estimated. As Efron and Tibshirani (1998) recommended, the bootstrap estimates are based on 200 replications. Table 3 presents the regression results. The first four columns in the table present results for the sample of manufacturing firms, and columns 5 to 8 present results for the sample of service firms. The odd-numbered columns present the results if no instrument is used, and the even-numbered columns contain the IV estimates. 22 The F-test for exclusion of the instrument in the first-stage regression is rejected at high significance levels in all cases. The absolute value of the F-statistic is higher than the threshold of 10 recommended by Staiger and Stock (1997) to obtain unbiased estimates and higher than the thresholds proposed by Stock and Yogo (2002) to assume standard errors are unbiased.
VI. Results
The average foreign nonhaven tax rate is estimated to have a significantly positive effect on the probability of a manufacturing firm's investing in a tax haven throughout regressions. The coefficient in the 2SLS regressions is about twice as high, and significantly so, as the coefficient in the 20 The results were replicated using logit, probit, fixed-effects logit, and IV probit, all of which are presented in supplementary tables C.8 and C.9. This omits a limited dependent-variable model with fixed effects and instrumental variables, which would be unidentified. 21 Purely practically, one could construct an IV variant of fixed-effects logit by plugging in the predicted values from an OLS first-stage regression in place of the endogenous variable and run a fixed-effects logit second-stage regression. We refrain from doing so because this approach may not produce consistent estimates, as conditional expectations do not pass through nonlinear functions (see Wooldridge, 2002, and Angrist & Pischke, 2009) . 22 Regression results for the full sample and first-stage equations for the IV estimates, are reported in the supplementary material in tables C.2 and C.3. The effect of the tax rate is estimated to be significantly positive in both the OLS and 2SLS specification and insignificant if fixed effects are included. pooled OLS regression, which does not take the endogeneity of the average foreign nonhaven tax rate into account. Likewise, the coefficient in the fixed-effects IV specification is slightly higher than in the simple fixed-effects regressions, though the difference is not significant. This suggests that the true effect of the average foreign nonhaven tax rate is underestimated if the endogeneity of the observed tax rate due to simultaneity is not taken into account.
The estimates suggest that the magnitude of the tax effect is sizable when interpreted in the context of limited tax haven use by German firms. The 0.347 coefficient estimate in column 4 of table 3 implies that increasing a firm's average foreign tax rate by 1 percentage point is associated with a 0.347% greater likelihood of holding a tax haven affiliate. 23 Since, according to table 2, 15.2% of German manufacturing firms in the regression sample have tax haven affiliates, the implied semielasticity of tax haven demand is 0.347/0.152 = 2.3, meaning that a 1 percentage point higher foreign nonhaven tax rate is associated with 2.3% greater demand for a tax haven affiliate. Greater domestic and foreign activities are associated with a higher likelihood of tax haven investment, and the estimated coefficients on the size variables are largely unaffected by the use of the instruments. The effect of parent size turns insignificant in specifications that include fixed effects.
As the regression results in the columns 5 to 8 of table 3 show, the estimated effect of the average foreign nonhaven tax rate on tax haven investment by service firms varies with the estimation approach. It is positive and significant in the pooled OLS specification; larger and significant when estimated with 2SLS; and the point estimates of the tax coefficients in the regressions for service firms in columns 5 and 6 are almost identical to the point estimates of the tax coefficients in the corresponding regressions for manufacturing firms presented in columns 1 and 2. The tax coefficients in the fixed-effects regressions for service firms reported in columns 7 and 8 are statistically 0.
The estimates reported in columns 5 to 8 of table 3 suggest that the probability of tax haven investment by service firms is generally unaffected by the size of parent companies. This is largely the product of the quadratic functional form imposed by these regressions (and that appear to fit well for manufacturing firms); in alternative regressions in which parent size is entered linearly, its estimated coefficient is positive and statistically significant in both the OLS and the IV specifications. Levels of foreign activity outside of tax havens are estimated to have nonlinear and significant effects on tax haven operations, similar to the effects found for manufacturing firms.
Our preferred estimates come from the fixed-effects IV specification. They show that manufacturing firms are more likely to invest in tax havens if they face higher tax rates in their foreign nonhaven locations, even if unobservable differences in the cost of income reallocation are taken into account. It is noteworthy that Desai et al. (2006) report the opposite pattern for U.S. firms, which are subject to a very different home-country taxation regime. 24 In contrast, we do 24 The regressions reported in table 3 use instruments that differ from those used by Desai et al. (2006) , though Gumpert et al. (2011) find that running these regressions using the instruments employed by Desai et al. (2006) produces results that differ little from those reported in table 3. not find a clear tax effect for service firms in our preferred framework. This difference may reflect a combination of factors: that service firms have higher costs of reallocating profits or exhibit lower variability in these costs. Manufacturing firms may rely to a greater average extent than service firms do on the returns to intangible property, the location of which may be more readily reallocated for tax purposes than are other forms of income, but the distribution of which is highly skewed, with some manufacturing firms earning significant fractions of their profits from intangible property and others very little. These factors would imply that foreign nonhaven tax rates should affect tax haven demand by manufacturing firms more heavily than service firms, even though service firms are at least as likely as manufacturing firms to establish tax haven operations in the first place. The 2SLS estimates appear to pick up the effect of omitted differences in the costs of income reallocation.
The evidence suggests that service firms face very different business opportunities in tax havens than do manufacturing firms, possibly in part due to the presence of other firms that demand their services and possibly due to lower fixed costs. The German antideferral provisions imply that a multinational not only needs to formally establish a company in a tax haven (often referred to as "letterbox company") but has to locate some productive activity there. Our evidence suggests that this could be more costly on net for manufacturing than for service firms.
VII. Robustness Checks

A. Sector-Level R&D Intensity as a Proxy for the Marginal Cost of Profit Shifting
Ownership of valuable intangible assets is widely thought to lower the cost of reallocating taxable income to low-tax jurisdictions. Many of a firm's intangible assets are unobservable to outsiders, but the R&D intensity of a firm's industry is observable and is likely to be associated with ownership of intangibles. Empirical specifications with firm fixed effects and interactions between foreign tax rates and sectoral R&D intensity therefore have the potential to indicate the extent to which differences in costs of income reallocation influence the effect of tax rates on demand for tax haven affiliates.
Sectoral data on R&D intensity are provided by the Center for European Economic Research (Zentrum für Europäische Wirtschaftsforschung, ZEW) based on its annual Innovation Survey. We include the industry R&D intensities as well as an interaction term of industry R&D intensity and average foreign nonhaven tax rate in the pooled regressions. We refrain from doing so in the regressions with firm fixed effects because the firm fixed effects capture firm-level heterogeneity with regard to the R&D intensity, so the firm fixed effects and the sectoral R&D data are collinear.
We cluster the standard errors on industry level and drop firms assigned to different sectors in different years to avoid artificial variation. 25 Our findings are presented in table 4. The estimates for manufacturing firms are largely unaffected by the inclusion of the R&D intensity, which has an insignificantly negative coefficient in the OLS and 2SLS specifications in columns 1 and 3. The interaction of R&D intensity and the average foreign nonhaven tax rate is positive and, in the 2SLS specification, significantly so. Given the same average foreign nonhaven tax rate, firms in sectors with higher R&D intensity and thus lower costs of profit reallocation are more likely to invest in tax havens. The base effect of the sector R&D intensity is negative. This implies that lower costs of profit reallocation do not increase tax haven investment per se, only if taxation renders profit reallocation sufficiently lucrative.
For service firms, neither the base effect nor the interaction of R&D intensity with the tax rate is significant, and the other coefficients are largely unaffected by their inclusion. When service firms and manufacturing firms are analyzed together in the same sample, the effect of R&D interacted with the foreign tax rate is positive and on the borderline of significance in the IV specification. Taken together, these observations are evidence in favor of the interpretation that the variance in profit-shifting cost is higher for manufacturing firms than for service firms, so the former react more strongly to differences in taxation and the marginal costs of profit shifting (see equation [17] ). Service firms' tax haven investment in contrast is largely unaffected by (sectoral) differences in the marginal cost of profit shifting; together with the observation that the tax coefficient is insignificant in the fixed-effects specification, this points to opportunities to offer business services to other firms located in tax havens, possibly in addition to low fixed costs of tax haven investment.
B. Additional Modifications of the Baseline Specification
Average foreign tax rates used in the regressions reported in tables 3 and 4 equal statutory tax rates in all of the foreign countries in which a firm has affiliates, weighted by employment levels in each country. Employment is just one possible weight to use in constructing such average tax rates. Table C .5 in the supplementary material presents estimated tax rate coefficients from regressions identical to those presented in table 3, but for which different weights are used to construct average foreign tax rates. The estimated tax coefficients change very little between these specifications.
The coefficient estimates presented in tables 3 and 4 correspond to specifications in which a firm's contemporaneous demand for tax haven affiliates is unaffected by whether the firm has incurred the cost of establishing tax haven affiliates in prior years. To the extent that they influence outcomes, the impact of prior actions can be captured by including a lagged dependent variable in the equation for tax haven demand, though this requires appropriate instrumenting and that the sample be adjusted accordingly. Table C.6 in the supplementary material presents the results of estimating a system with lagged dependent variables, including twicelagged variables as instruments (as implied by pretests). Taken together the evidence suggests that demand for tax haven affiliates by manufacturing firms may be significantly influenced by prior tax haven activity.
Further, we reestimate our baseline equation using limited dependent-variable models as far as possible: probit, logit, IV probit, and fixed-effects logit. The sign pattern of the coefficients is largely robust. The average marginal effects of the average foreign nonhaven tax rate are similar to the marginal effects estimated using the linear probability model, except for the fixed-effects logit average marginal effect being insignificant for manufacturing firms. Thus, the findings are largely consistent with our previous results (see tables C.8 and C.9 in the supplementary material).
The supplementary material contains further robustness checks.
VIII. Conclusion
Tax haven operations can facilitate tax avoidance by multinational firms, but the evidence suggests that these opportunities are limited. Roughly 80% of German multinational firms do not have affiliates in tax havens, reflecting that the available tax savings are less than the costs of establishing the affiliates. Furthermore, even among the firms with tax haven operations, some undoubtedly choose their locations for normal business reasons unrelated to tax savings. Despite the apparently limited appeal of using tax haven operations to avoid taxes, the evidence is consistent with tax motivations of some firms, particularly those in manufacturing industries. Larger firms, and those with other foreign operations located in high-tax countries, are more likely than others to have affiliates in tax havens. Research-intensive firms that may have greater tax avoidance opportunities than others are the most likely to have tax haven operations.
The model implies that high foreign tax rates encourage tax haven investment, but that this effect is dampened by firm-specific marginal costs of income reallocation. Further, the model indicates that the relationship between nonhaven taxation and the incentive to invest in a tax haven is complex and composed of two opposite effects. Higher tax rates at the locations where a firm is already present before investing in a tax haven increase the probability of investing in a tax haven, as expected. In contrast, the opposite relationship holds for tax rates at locations that become attractive investment venues only for firms that also have tax haven investments: the attractiveness of tax havens increases as tax rates fall in these potential investment locations. This mechanism may in part explain the persistence of tax haven investment despite falling tax rates elsewhere.
There appear to be significant differences between the tax haven investment patterns of service and manufacturing firms. High foreign tax rates are associated with tax haven investments of manufacturing firms, which is consistent with tax havens being used to reallocate taxable income from jurisdictions in which it is taxed more heavily. At the mean, an increase in the average foreign nonhaven tax rate of 1 percentage point increases by 2.3% the likelihood that a manufacturing firm has a tax haven affiliate. This effect is robust to controlling for unobservable firmspecific differences. Tax haven investment by service firms is not significantly influenced by taxation if unobservable firm-specific characteristics are taken into account. This evidence is consistent with service firms facing high marginal costs of income reallocation and relatively little variability in these costs, which together depress the effects of foreign tax rate differences. Still, tax haven investment is relatively more common among service firms than among manufacturing firms, reflecting opportunities to sell business services to other firms operating in tax havens. This suggests that policy measures that raise the cost of income reallocation may discourage tax haven investment. At the same time, such policy measures may encourage firms to shift real activities to tax havens. Given the increasing share of service industries in Western economies, the tax-avoidance activities of service firms, and their consequences, offer a fruitful area for further research.
